Quantitation of polymerase chain reaction products by hybridization-based assays with fluorescent, colorimetric, or chemiluminescent detection.
In this report two nonradioactive assays for quantitative analysis of polymerase chain reaction (PCR) products are presented. In the first assay, magnetic beads coated with streptavidin were used to capture biotinylated PCR fragments. After hybridization with a hapten-labeled probe, these beads were analyzed either by flow cytometry (method A) or by immunoenzymatic reactions (method B). Using a dilution series of purified PCR products, we consistently found a lower detection limit of 1.5 fmol for method A than the 0.15-fmol limit for method B. In the second assay we used the peroxidase-based enhanced chemiluminescence system in combination with a cooled charge-coupled device camera to quantify PCR fragments that were spotted on membranes. A linear logarithmic response was observed between the amount of light produced within a certain time interval and the number of DNA molecules. With an exposure time of 5 min, a detection limit of 0.15 fmol was found. Longer exposure times did not result in a higher sensitivity. We conclude that the assays are of sufficient sensitivity for application in quantitative PCR strategies. The nonradioactive technology facilitates implementation of these assays in routine settings.